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FIELD OF THE INVENTION 

The invention relates to a connector comprising contact pins intended to be in 

contact with a chip card. 

The invention has many applications in the field of communications 

5 appliances for exchanging data with chip cards. 

BACKGROUND OF THE INVENTION 

An electrical connector permits to electrically connect a chip card with a chip 
10 card reader. Various types of signals are exchanged between the chip card and the chip card 
reader via the connector. A connectors is used, for example, for chip cards in professional 
products, for example in the banking world or in consumer products, in portable devices such 
as mobile telephones. In particular, electric power signals (for example delivering the power 
supply) and data signals (for example binary signals conveying information read or written 
15 on the chip card) are exchanged. 

Specific processing circuits are generally provided for ensuring the 
management of these various signals, for example, to verify their potential level. These 
processing circuits may directly be placed on the connector. 

20 United States patent no. 6,165,021 describes a connector of this type in which 

an integrated circuit is placed on the chip card connector. This known connector has two 
separate areas remote from each other : 

- a first area dedicated to the connection with a chip card via a set of contact pins, 

- a second area for receiving an integrated circuit in charge of performing specific 
25 processings on the electric signals exchanged between the chip card and the chip card 

reader. 

This known type of connector has a certain number of limitations. Indeed, to 
perform specific processings, contact pins are connected to the integrated circuit by 
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connection tracks via the printed circuit board (PCB) of the chip card reader. These 
connection tracks form current loops which cause interference via the inductive effect on the 
electric signals exchanged between the chip card and the chip card reader. This interference 
is stronger as these connection tracks are more numerous and as they are longer. For such a 

5 connector, a chip card presenting a data signal that has a high impedance is particularly 
sensitive to such interference. This connector is not in conformity with the standards of the 
new chip generations having a power voltage supply which equals 1.8 V. 

Moreover, the miniaturization of this connector is not very important 
considering these two separated areas, which renders its use difficult in highly miniaturized 

10 products such as portable telephones or Personal Digital Assistants (PDA). 

OBJECT AND SUMMARY OF THE INVENTION 

It is an object of the invention to propose a connector for a chip card which 
15 does not interfere with exchanged signals and whose degree of miniaturization is high. 

To this end, the connector according to the invention comprises : 

- an upper surface and a lower surface, 

- contact pins emerging above said upper surface and intended to be in contact 
20 with a chip card, 

contact pins emerging below said lower surface and intended to be in contact 
with a board, 

- a cavity in said upper surface intended to receive a circuit comprising contact 
tabs, said cavity comprising contact surfaces connected to said contact pins 

25 and intended to be in contact with said contact tabs. 

The connection tracks between the contact pins of the connector and the 
contact tabs of Hie circuit have minimum length which reduces the parasitic phenomena 
coming from the inductive effect. 
30 Having a cavity in said upper surface allows inserting or removing the circuit 

from the connector either before or after the connector is connected to the board, which 
facilitates the manufacturing and the maintenance. 

Moreover, this cavity is sized for completely receiving the circuit in the 
connector so that the miniaturization is increased. 
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Since the contact pins emerge below the lower surface, an empty space 
between the connector and the board is created. The connector can thus be placed 
advantageously above existing components fixed to the board, or additional components can 
be placed in this empty space, which allows using in a relevant manner the area below the 
connector, increasing the degree of miniaturization. 

In an improved embodiment, the cavity is placed in a central area bounded by 
the contact pins. 

This particular embodiment facilitates the length minimization of the 
connection between the contact pins of the connector and the contact tabs of the circuit, 
leading to a reduction of the parasitic phenomena coming from the inductive effect. 

In an improved embodiment, the connector according to the invention 
comprises holding means for holding the circuit in the cavity. 

These holding means guarantee that the circuit is reliably locked in the 

connector. 

In an improved embodiment, the connector according to the invention 
comprises additional connection means for electrically connecting the contact tabs and said 
contact surfaces. 

These additional connection means improve the electrical contact between the 
contact tabs of the circuit and the contact surfaces of the connector. 

In an improved embodiment, the connector according to the invention 
comprises a circuit having decoupling capacitors electrically connected between an electrical 
ground and the contact tabs. 

The integration of the decoupling capacitors with the circuit permits to further 
reduce the possible phenomena of interference and noise on the contact surfaces of the 
connector, considering that these decoupling capacitors are nearest to the contact pins of the 
connector when the circuit is inserted into the connector. 

The invention also relates to a chip card reader, a mobile telephone set and a 
personal digital assistant comprising a connector as described earlier. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects of the invention are apparent from and will be 
elucidated, by way of non-limitative example, with reference to the embodiment(s) described 
hereinafter. In the drawings: 

Fig.l depicts a connector according to the invention, 

Fig.2 depicts a circuit intended to be inserted in the connector according to the 

invention, 

Fig.3 depicts a connector according to the invention comprising an inserted 

circuit. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig.l depicts a connector C according to the invention. The view 1 
corresponds to the top view, the view 2 corresponds to the cross-sectional view along axis 
AA, and the view 3 corresponds to the cross-sectional view along axis BB. This connector C 
comprises : 

- an upper surface US and a lower surface LS, 

- contact pins P1-P6 emerging above said upper surface US and intended to be 
in contact with a chip card (not represented), 

- contact pins P7-P12 emerging below said lower surface LS and intended to be 
in contact with a board BD, 

- a cavity in said upper surface US intended to receive a circuit IC comprising 
contact tabs CT. The cavity comprises contact surfaces CS which are 
electrically connected to the contact pins P1-P12 and intended to be in contact 
with said contact tabs CT. 

Each contact pin P1-P6 is electrically connected to a contact surface CS. For 
chip cards comprising 6 contacts, the connection of the pins P1-P6 is for example defined as 
follow : 

- PI corresponds to the supply terminal VDD of the chip card (1 .8 V or 3.6 V), 

- P2 corresponds to a RESET terminal for a reset-to-zero, 

- P3 corresponds to the clock terminal CLK which clocks the data rate, 

- P4 corresponds to the input/output terminal I/O of the data of the chip card, 
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- P5 terminal not used, 

- P6 corresponds to a ground GND serving as a reference potential. 

The cavity is preferably placed in a central area bounded by the contact pins. 
In Fig.l, the cavity is delimited by the perimeter PER. The cavity is for example designed to 
receive an integrated circuit in the frame format referred to as MLF (MicroLead Frame). 

The contact pins P7-P12 are intended to transport incoming and/or outgoing 
signals of the circuit without having contact with the chip card. Each contact pin P7-P12 is 
electrically connected to a contact surface CS. 

The contact pins P7-P12 are intended to be soldered or connected to a board 
BD of an application (not represented) playing a role of chip card reader, such as a PCB, 
These contact pins P7-P12 allow creating an empty space ES between the lower surface LS 
and the board BD so that the connector C can be placed above existing components (not 
represented) being placed on the board, or additional components (not represented) can be 
placed in this empty space ES. 

Fig.2 depicts a circuit IC intended to be inserted in the connector C according 
to the invention. This circuit IC is an integrated circuit comprising a plurality of contact tabs 
CT. This circuit corresponds advantageously to a small and thin integrated circuit, for 
example in the frame format MLF (Micro Lead Frame) since this format facilitates the 
miniaturization of the connector. 

The circuit IC is in particular in charge of the electrical interface with the chip 
card (for example in charge of a short-circuit detection, of the conversion and regulation of 
supply voltage of the chip card, of the reset-to-zero, of the data exchange). 

This circuit may comprises advantageously a voltage up-converter for 
elevating the input voltage of a periodical signal applied to one of the pins P7-P12, in view of 
generating an output voltage to the chip card via the pins P1-P6. This converter may 
correspond to a charge pump voltage doubler. 

Advantageously, the circuit IC comprises decoupling capacitors (not 
represented) placed between the ground GND and the contact tabs CT for attenuating the 
high-frequency parasitic components. The circuit being located nearest the contact pins of the 
connector, the effect of the decoupling capacitors is all the better. 
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Fig.3 depicts a connector C according to the invention in which a circuit IC is 
inserted. The view 1 corresponds to the top view, and the view 2 corresponds to the cross- 
sectional view along axis CC. 

As depicted, the contact tabs CT of the circuit IC are electrically connected to 
5 the contact surfaces CS either by additional connection means ensuring proper electrical 
contact, for example by means of springs SP, or directly (not represented).. 

This connector comprises advantageously holding means M1-M4 for holding 
the integrated circuit IC in the cavity. These holding means may for example correspond to 
spring-mounted flexible tabs, said flexible tabs moving away from an initial position when 
10 the integrated circuit IC is inserted, and coming back to said initial position when the 
integrated circuit reaches the bottom of the cavity so as to rest against the outside surface of 
the integrated circuit. Of course, a limited number of holding means may also be considered 
(not represented). 

1 5 The connector according to the invention may be used in various apparatus 

such as chip card readers for professional-use apparatus (e.g. bank card reader), for mobile 
phones or personal digital assistants (e.g. PDA, electronic diary). When a user inserts a chip 
card into one of these appliances, the connector according to the invention allows interfacing 
said chip card with the appliance. 

20 •• . 

The invention has been described based on a connector for a chip card having 
6 contact pins. However, this invention can also be used with a connector for a chip card 
having a different number of contact pins, for example a chip card having 8 contact pins 
complying with the IS07816 standard, which is in particular the case for GSM-type 

25 applications. Similarly, the number of contacts pins in contact with the board may differ 
without departing of the scope of the invention. 



